Summary. A synoptic revision of the genus Smythea Seem. (Rhamnaceae) based on morphological evidence is presented. A total of 11 species are recognised; five new species are described: Smythea batanensis, S. beccarii, S. hirtella, S. poilanei and S. poomae, six new synonyms are established and a new combination is made: S. oblongifolia. Several new distribution records are reported, including S. macrocarpa for Borneo and Sumatra and S. oblongifolia for India. Generic delimitation between Smythea and the closely related genus Ventilago is clarified, and useful characters to identify the genera are discussed and illustrated. Distribution maps are given for each species, as well as a preliminary conservation assessment based on IUCN guidelines.
Introduction
Smythea Seem. is a genus of 11 species of mostly SouthEast Asian tropical climbers. The genus was placed in tribe Ventilagineae of Rhamnaceae by Hooker (1862) and retained there after phylogenetic analysis of plastid genome rbcL and trnL-F sequences by Richardson et al. (2000) where the tribe is monophyletic with strong support according to the strict consensus trees obtained. Smythea is closely related to Ventilago Gaertn., another group of Old World tropical climbers and the only other genus in Ventilagineae. As noted by Richardson et al. (loc. cit.) , Ventilagineae are unique in Rhamnaceae in their fruits having a pronounced apical appendage. South-East Asian Rhamnaceae are represented by about 15 genera and some 100 or more species (Medan & Schirarend 2004) , many of which, including those in Ventilagineae, are poorly known and have not been included in recent taxonomic studies: the family has yet to be treated for the Flora Malesiana, or recent regional Floras such as the Flora of Peninsular Malaysia (and climbing groups were not treated in the Tree Flora of Malaya).
The genus Smythea, named in honour of William James Smythe (1816 -1887), general and colonel-commandant of the Royal Artillery, first appeared in a list of plants collected by Berthold Seemann in the Fiji Islands (Seemann 1861) . The following year Asa Gray (1862) published 'Remarks' about the plants collected by Seemann, noting that S. pacifica Seem. was similar to Ventilago bombaiensis Dalzell (= S. bombaiensis (Dalzell) S. P. Banerjee & P. K. Mukh.) in its axillary flowers and V. lanceata Tul. (= S. lanceata (Tul.) Summerh.) in its fruit. The following month, Seemann (1862) validly published the genus, which contained only S. pacifica (= S. lanceata), a mostly coastal species with a wide distribution, whose fruit may float in seawater for months (Guppy 1906: 529; Ridley 1930: 267) . Revisions at a regional scale have since been published in local Floras, e.g., King (1896) and Ridley (1922) reviewed the genus for the Malay Peninsula and Banerjee & Mukherjee (1970) for India.
The number of species included in the genus has varied depending on the interpretation of several morphological characters at both the species and genus level. For example, in his monographic studies of Rhamnaceae in Die Natürlichen Pflanzenfamilien, Weberbauer (1895) used the fruit's undifferentiated lower portion of Smythea species in contrast to the conspicuously globose seed chamber in Ventilago as a diagnostic character. In the second edition of the Pflanzenfamilien, Suessenguth (1953) retained Weberbauer's character and enumerated six distinct species of Smythea. Using the characters described in Die Natürlichen Pflanzenfamilien, Banerjee & Mukherjee (1969 , 1970 transferred two species from Ventilago to Smythea. We discuss the utility of these fruit characters in regard to generic limits, as well as taxonomically useful characters for species delimitation, in more detail below. Using these characters a new combination is made here, S. oblongifolia, and five new Smythea species have been found in the herbarium material examined, and are described here.
Material and methods
Herbarium specimens from A, BKF, E, GH, K, KEP and L were used for study and measurements; digital records were studied from BM, CAL, NY, P, UC, US and WRSL; an exclamation mark (!) is used to show that a specimen has been seen. Additional specimens seen are cited, but where a taxon is known only from the type, the specimen information is not repeated; barcodes are given for type information where there could be confusion with two or more sheets present in the same institution. An alphabetical index to all numbered collections examined is given at the end of the paper (Appendix 1). Material was examined under a Zeiss Stemi 1000 binocular microscope at magnifications of up to ×350. Leaf anatomy terms used are from Hickey (1979) , trichome terms from Theobald et al. (1979) , domatia terms are from Wilkinson (1979) , and other morphology terms follow Beentje (2010) ; note, full descriptions are only given for new taxa. Habitat notes are based on the Terrestrial Ecoregions of the World (Olson et al. 2001) . Specimens were georeferenced using the point-radius method (Wieczorek et al. 2004) , with coordinate uncertainty calculated using the Georeferencing Calculator (Wieczorek & Wieczorek 2015) . Coordinates are not given for localities when uncertainty or imprecision is too great. Conservation assessments in species accounts apply IUCN Red List categories and criteria (IUCN 2012 ), using GeoCat (Bachman et al. 2011) to calculate Extent Of Occurrence (EOO) and Area Of Occupancy (AOO) metrics. Protected areas were located using the World Database on Protected Areas online interface (IUCN & UNEP-WCMC 2016) .
Generic delimitation in the Ventilagineae
Generic delimitation in the Ventilagineae is based primarily on the shape of the fruit's seed chamber: conspicuously globose and clearly differentiated from the wing in Ventilago, compressed and gradually flattened into the wing (when present) in Smythea. Originally, authors had used different fruit characters for diagnosis, namely the presence or absence of a wing and dehiscence or indehiscence of the mature fruit. However, as discussed below, a wing is present in members of both Smythea and Ventilago, and more field data are required to clarify whether fruit dehiscence can be retained as an additional diagnostic character.
Seemann (1862) first described Smythea fruits as ovate-lanceolate wingless capsules, dehiscing along their medial line when mature. This observation was based, however, on the single species that Seemann used to describe the genus, S. lanceata, where the apical (distal) appendage above the (proximal) seed chamber is rarely planar and wing-like (Fig. 1A) . In contrast, all other members of Smythea described since S. lanceata (except S. poomae described in this revision) have fruits with a pronounced planar, wing-like apical appendage (Fig. 1B) . Therefore, in order to include these species in Smythea, the fruit wing character can no longer be considered diagnostic. Instead, many authors since Seemann based their delimitation of Smythea and Ventilago, at least in part, on the distinction between a dehiscent or indehiscent mature fruit (e.g. Weberbauer 1895; King 1896; Ridley 1922; Suessenguth 1953; Banerjee & Mukherjee 1970) , and the fruits have been considered to be capsules in Smythea and samaras in Ventilago (Medan & Schirarend 2004) . However, except for S. lanceata, whether or not mature fruits dehisce is extremely difficult to infer using herbarium material, and none of the specimens we have examined have collection notes which describe dehiscent fruit. In addition, the apical appendage of fruits is occasionally seen partially splitting in both Smythea and Ventilago specimens (Cahen pers. obs.) , and in this treatment we do not use the terms samara and capsule; more field observations are required to clarify if this is a useful diagnostic character, or even if the fruits dehisce. Fortunately, a more easily observable diagnostic fruit character was found to separate members of Smythea from Ventilago, namely the shape of the fruit's seed chamber. Weberbauer (1895), Ridley (1922) , Suessenguth (1953) and Banerjee & Mukherjee (1970) observed that Ventilago fruits have a conspicuous globose seed chamber clearly differentiated from the wing (Fig. 1D & E) , as opposed to Smythea fruits, which have a laterally compressed seed chamber graduating into the wing. This character was used by Banerjee & Mukherjee (1969) in the transfer of S. bombaiensis and S. velutina (Ridl.) S. P. Banerjee & P. K. Mukh. from Ventilago to Smythea and is used here as a diagnostic character for generic delimitation in the Ventilagineae (see also Cahen & Utteridge 2017) .
Further characters can help recognise the genus. Except for Smythea lanceata and S. poomae, Smythea fruits are slightly twisted near the base, which is not the case in Ventilago. The fruit base is often covered by the persistent calyx in Ventilago but is not in Smythea. Leaves are almost always asymmetrical at the base and leaf margins are at least obscurely crenate-serrate in Smythea, whereas many species in Ventilago have leaves with a symmetrical base and leaf margins are often entire; lateral pairs of secondary veins are generally fewer in Smythea than in Ventilago and domatia more common. Most Smythea species have flowers borne in fascicles in the axils of persistent leaves. In Ventilago, the fascicles are mostly arranged in leafless racemes or panicles. In addition, unlike those of Ventilago, some members of Smythea have flowers with distinctly A mature fruit of S. lanceata; B mature fruit of S. oblongifolia; C detail of hairs at the proximal part of the wing of the mature fruit of S. oblongifolia; D mature fruit of V. dichotoma; E mature fruit of V. malaccensis; F leaf, adaxial view, S. oblongifolia; G leaf, abaxial view, S. oblongifolia; H leaf, adaxial view, S. macrocarpa; J leaf, abaxial view, S. macrocarpa; K detail of pocket domatia of S. lanceata; L flower of S. velutina; M detail of adaxial view calyx of S. velutina. Scale bars: A, B, D, E = 1.5 cm; C = 3.3 mm; F -J = 2 cm; K = 1.2 mm; L = 2.8 mm; M = 1.6 mm. Richardson et al. (2000) , no molecular phylogenetic studies have been undertaken to clarify generic limits; such studies are needed to understand if Smythea and Ventilago are distinct genera, or whether Smythea should be split in two.
Key morphological characters

Leaf venation
Many Smythea species can be recognised using leaf venation characters. Smythea leaf venation is camptodromous (sensu Hickey 1979: "secondary veins not terminating at margin"), but directed upwards and gradually diminishing apically. Secondary veins are often connected to each other by secondary vein branches, greater in size than tertiary veins, forming loops near the leaf margin and are especially distinct in S. bombaiensis and S. oblongifolia (Fig. 1F & G) , for example. In all Smythea species, the two apical-most secondary veins often join each other directly. In S. batanensis however, secondary veins start joining each other directly further away from the apex, forming a series of prominent marginal loops. The number of secondary vein pairs per leaf is usually 3 -5 (S. batanensis, S. beccarii, S. bombaiensis, S. lanceata), but S. macrocarpa Hemsl. and S. velutina can be recognised by the greater variability in the number of vein pairs per leaf, within a range of 3 -9 pairs ( Fig. 1H & J) . The angle of divergence between the secondary and primary veins, as measured on the apical side of the point of branching, is usually 35 -55°in most species, but narrower in S. oblongifolia (usually 20 -35°) and wider in S. batanensis (usually 45 -65°). Secondary veins are conspicuously prominent on the abaxial leaf surface of S. calpicarpa Kurz, S. macrocarpa, S. oblongifolia and S. velutina, and weakly to moderately prominent on the abaxial surface of all other Smythea species. Domatia Domatia are often found near the point of branching between primary and secondary veins on Smythea leaves. Domatia are inconspicuous when the primary vein is hairy along its length, as in S. batanensis, S. calpicarpa, S. hirtella, S. poomae and S. velutina. Pocket domatia shaped like flattened funnels are found on S. lanceata leaves (Fig. 1K) , and are either glabrous or combined with tufts of hairs. All other Smythea species have domatia as tufts of hairs in vein axils, either restricted to the veins near the point of branching (S. beccarii, S. bombaiensis, S. macrocarpa) or both on the veins and the lamina surface (S. oblongifolia and S. poilanei).
Inflorescence
Rhamnaceae inflorescences are monotelic (Medan & Schirarend 2004) , and Smythea flowers are arranged in axillary fascicles as the result of the reduction in length of cymes. Smythea flower fascicles are described here as being either in the axils of persistent leaves or arranged in leafless racemes and panicles. The only difference between the two character states is that leaves bearing the flower fascicles in their axils are persistent in the first state and fugaceous in the second state (rather than lacking leaves from the start of growth). In S. hirtella and S. oblongifolia the inflorescences are leafless racemes or panicles, and all other members of Smythea have fascicles in axils of persistent leaves.
Nectary disk papillae
Disks of Smythea flowers are glabrous, fleshy, subpentagonal, and fill most of the hypanthium around the half-immersed ovary. Their surface is sometimes covered by distinct cylindrical projections, described here as papillae, especially the flowers of S. bombaiensis, S. macrocarpa, S. oblongifolia and S. velutina (Fig. 1L) . Shorter papillae were observed on the disks of some flowers of S. beccarii. Disks of S. lanceata generally appear completely smooth. Often, disks are neither completely smooth nor distinctly papillose, a condition referred to here as obscurely papillose. Note: papillae are difficult to see using a ×10 hand lens and are best observed using a dissecting microscope.
Taxonomic treatment
Smythea Seem. (Seemann 1862: 69 Three new species described here -Smythea batanensis, S. beccarii, S. poilanei -form a morphologically similar group having the flower fascicles in axils of persistent leaves, the fruit wing surface very sparsely hairy except sometimes near base, secondary veins 5 or fewer pairs, weakly to moderately prominent on the abaxial leaf surface and wellspaced along the primary vein. The spacing of the point of branching of the secondary veins from the primary vein is also useful in these taxa, especially with the secondary veins that arise approximately midway along the primary vein, spaced apart by up to more than a third of total lamina length. Smythea batanensis is recognised by its secondary veins evenly distributed along the primary vein, with an angle of divergence usually greater than 45°and often directly joining each other by forming loops near the leaf margin; further diagnostic characters to identify the new species are given in the Notes to S. beccarii and S. poilanei. The description is based on the study of two sheets of a single collection. Leaf characters, especially those of shape, could be variable in this species as these tend to show variability within species of Ventilagineae. However, such a wide angle of divergence of secondary veins, and the secondary veins so frequently directly joining each other by forming loops near the leaf margin was only observed for those specimens, and not found in all other collections studied, which supports the hypothesis that Smythea batanensis is a distinct species rather than representing specimens at one end of a spectrum of variation. The only other taxa of Smythea found in the Philippines are S. lanceata which has ovate fruits and S. oblongifolia which has flower fascicles in leafless racemes and panicles. Smythea batanensis is the only known recorded Smythea species from Batan Island.
Inflorescences of Smythea batanensis were not observed but are assumed to be borne in the axils of persistent leaves because the fruits are in persistent leaf axils. Although the two sheets of Ramos BS 80170 (K!) are marked as sheet I and sheet II, they are clearly labelled as part 1 of 2 and part 2 of 2 and are thus treated as duplicates.
Smythea beccarii
http://www.ipni.org/urn:lsid:ipni.org:names:60475113-2
Climber to at least 12 m. Indumentum dense at proximal part of the branchlets, all other parts very sparse; hairs appressed-antrorse. Branches terete, smooth, punctuated by small circular black glands; branchlets ridged. Stipules fugaceous, linear. Leaves: lamina [narrow-] elliptic to narrow-ovate, 3.9 -8.8 cm long, 1.0 -4.0 cm wide, chartaceous-subcoriaceous, apex rounded to short acuminate, mucronulate, base asymmetrical, rounded to cuneate, margins subentire, inconspicuously crenateserrate, serrations topped by callosities; lamina glabrous on both surfaces; primary vein glabrous except near secondary vein axils, prominent abaxially; secondary veins 3 -5 pairs, weakly to moderately prominent abaxially, remaining separate near margin or indistinctly connected by secondary vein branches, angle of divergence from primary vein usually 35 -55°; domatia conspicuous, near secondary vein axils, appearing as the abaxial lamina slightly depressed and with hairs dense on surrounding veins; tertiary veins spaced every c. 1 mm; reticulations distinct on either side of lamina; petiole 2 -8 mm long, sparsely hairy. Inflorescence fascicles in the axils of persistent leaves; pedicels with minute hairs; calyx lobes triangular, hairy abaxially; calyx lobes adaxially Map 1. Distribution of Smythea batanensis (▼), S. beccarii (•), S. hirtella (■), S. poilanei (▲) and S. poomae (★). keeled and with an apical protuberance; petals clawed; nectary disk subpentagonal, sometimes with very short cylindrical papillae, ovary hairy, style arms 2, short. Fruits oblong and wing-like to c. 6 cm long; apex obtuserounded, mucronate, wing slightly twisted near base; hairs dense, whitish, short, antrorse near the base, increasingly sparse towards apex. Fig. 3. RECOGNITION. Most similar to Smythea batanensis and S. poilanei with respect to the number of secondary veins and the very sparsely hairy fruit borne in the axils of persistent leaves; S. beccarii differs from S. batanensis in its conspicuous domatia and secondary veins remaining separate or indistinctly connected by secondary vein branches but not connecting with each other to form loops near the leaf margin; S. beccarrii differs from S. poilanei with respect to its tertiary vein reticulations that are easily seen on both sides of leaves, and its more numerous secondary veins. Smythea beccarii is only known from four collections with an AOO of 16 km 2 , although this is probably an underestimate. The 5720 km 2 EOO would qualify the species for Vulnerable (VU) status, but this EOO is probably not a good indicator of population size given that the polygon includes areas of unsuitable habitat for the taxon, mostly cultivated land or montane rain forests, which are not putative habitats for S. beccarii. However, two of the three localities are within protected areas: Balgooy 5918 and Hennipman 5818 were collected at the edge of Danau Matano Nature Recreation Park (IUCN Category V) and Prawiroatmodjo & Soewoko 1769 within Rawa Aopa Watumohai National Park (IUCN Category II). Sulawesi still supports some lowland moist forests on steep slopes, but large areas in the south have been cleared for cultivation (Morrison 2001) . Therefore, it can be inferred that, apart from within the protected areas, the species has been experiencing a steady decline in the area of its habitat. PHENOLOGY. Collected in flower and fruit in June and Nov.
ETYMOLOGY. Smythea beccarii is named in honour of naturalist Odoardo Beccari (1843 -1920) who collected the type specimen in 1874. NOTES. The only other taxon of Smythea recorded from Sulawesi is the widespread S. lanceata, which is found near the seashore and has ovate fruits well-suited for hydrochory. Smythea beccarii differs in having an oblong wing-shaped fruit and is found in lowland forests. When sterile, all studied specimens of both species look almost identical and their leaves are similar except that in S. lanceata the domatia are pockets, most often combined with tufts of hairs in vein axils, whereas in S. beccarii the domatia are only tufts of hairs in vein axils. HABITAT. Myanmar coastal rainforests. CONSERVATION STATUS. Data deficient: DD. Burma is poorly collected, and Smythea calpicarpa is only known from a single collection of imprecise locality in 1837. However, whilst localities are not always given on his labels, this specific area was explored by Helfer, and hence we have assumed S. calpicarpa to be collected from this location. However, in this region, most of the seasonal evergreen forest has been cleared for agriculture and heavy degradation has occurred near Myeik and Dawei since 1837 (Srikosmatara et al. 2001) . We need more information on the distribution of this species in Burma, and if it was only found in this region, then it is likely that the taxon could be critically endangered. NOTES. Smythea calpicarpa is recognised by the absence of conspicuous domatia, the spreading yellowish hairs on its branchlets and 5 -7 pairs of abaxially conspicuously prominent, hairy secondary veins. The only other taxa of Smythea recorded in the Kra Isthmus are S. lanceata and S. oblongifolia. Smythea calpicarpa differs from both taxa in having no conspicuous domatia, from S. lanceata in the densely hairy branchlets and evenly spaced secondary veins, and from S. oblongifolia in having fruits in the axils of persistent leaves.
A specimen collected on South Andaman Island was identified as Smythea calpicarpa despite the presence of leafless racemes branching off (Port Mouat hill jungle, 28 Jan. 1915, King s.n. (K!) ). However, in addition to leafless racemes, the presence of conspicuous domatia and of a narrow-acute angle of divergence of secondary veins, indicate that the specimen belongs to S. oblongifolia. Climber to 20 m long. Indumentum dense at distal end of branchlets; hairs subappressed, antrorse, fulvous. Branches slender, terete, smooth, punctuated by dark circular glands; branchlets ridged. Stipules fugaceous, occasionally persistent and seen at fruiting stage, linear, with very minute hairs. Leaves: blade narrow ovate to oblong, 1.5 -7.5 cm long, 0.8 -3.1 cm wide, chartaceous-subcoriaceous, apex attenuate to acuminate, mucronulate, base asymmetric, rounded to cuneate, margins widely crenate-serrate, obscurely near base, serrations topped by black callosities; primary vein prominent abaxially, very densely hairy, hairs subappressed, antrorse; secondary veins 4 -7 pairs, weaklymoderately prominent abaxially, sparsely hairy, regularly spaced and remaining separate or obscurely connected by secondary vein branches, angle of divergence from primary vein usually 35 -55°; reticulations distinct; lamina glabrous on both surfaces, without conspicuous domatia; petiole 3 -10 mm long, very densely hairy. Inflorescence fascicles in leafless racemes with c. 10 flowers in each fascicle; bracts narrowly triangular, 0.6 mm long, pilose; pedicels with relatively sparse spreading hairs; calyx lobes triangular, hairy abaxially, glabrous and keeled adaxially; petals clawed, notched, hairy abaxially; nectary disk subpentagonal, weakly papillose, ovary hairy, style arms 2, short. Fruit densely hairy, dark brown, oblong, apex acute when young; mature fruit unknown. Fig. 4 .
Smythea hirtella
RECOGNITION. Smythea hirtella is unique in Smythea in having both a relatively long petiole (equal to c. 12 % of total leaf length), and very densely hairy primary vein on the abaxial side. It is most similar to S. oblongifolia in having flower fascicles borne in leafless racemes and hairy, basally twisted fruit wings, but differs in the aforementioned characters and its glabrous abaxial lamina at secondary vein axils. DISTRIBUTION The specific epithet refers to the abaxially very densely hairy primary vein and very densely hairy petiole. The diminutive suffix -ella refers to the relatively small leaves, 1.5 -7.5 cm long and 0.8 -3.1 cm wide. NOTES. Neither mature flowers nor fruit were available for study, however, fruit were mature enough to observe a basally twisted oblong wing with a flattened seed chamber, indicating that Smythea hirtella is a member of the genus Smythea. The only other taxa of Smythea found in Sabah are S. lanceata, S. macrocarpa and S. oblongifolia. Smythea hirtella differs from both S. lanceata and S. macrocarpa in the flower fascicles being borne in leafless racemes, and from S. oblongifolia in the very densely hairy primary vein, in its weakly to moderately prominent secondary veins, and the absence of conspicuous domatia. NOTES. Smythea lanceata is recognised by its crustaceous, inflated, [narrow-]ovate, wingless fruit with an attenuate to acuminate apex, and is the only known species of the tribe with pocket domatia. Smythea lanceata is also recognised by the ±smooth nectary disks, as opposed to the distinctly papillose nectary disks of many of the other members of Smythea that had flowers available for study: S. bombaiensis, S. macrocarpa, S. velutina and S. oblongifolia. S. lanceata is most similar to S. poomae in having crustaceous, inflated, wingless fruit but differs in the 3 -5 pairs of secondary veins, wellspaced along the primary vein, with especially the veins midway along sometimes separated by up to a third of the total lamina length, the conspicuous domatia and the ovate fruit with an even shape near the base and an attenuate to acuminate apex. Unfortunately, the type material of Tulasne has not been traced. Ventilago lanceata was described by Tulasne based on a collection by Pervillé who visited the Seychelles in the early 1840s. These collections were deposited in P, but we have been unable to locate the specimen in Paris (P. Lowry, pers. comm.), and, in addition, Stafleu & Cowan (1986: 530) note that Tulasne's types are at FI but the specimen is not located there (Chiara Nepi, pers. comm.); in addition, the Harvard University Herbaria Botanist database lists Pervillé specimens at L and B, but no Rhamnaceae specimens from the Seychelles were found at either institute. It is interesting that in the first Flora of The Seychelles, Baker (1877: 11) , twenty years after the first publication of V. lanceata, noted that in writing the Flora, Kew had received some specimens from "the Paris Museum, the latter gathered by M. August Pervillé" but describes only Colubrina asiatica Brongn. from the Seychelles and does not mention Ventilago within the Flora account. On making the combination to Smythea, Summerhayes (1928) noted "there seems no doubt from the description [of V. lanceata] that Tulasne's species is identical [with S. dupontii and S. pacifica]". In his subsequent updated list of the flora of the Seychelles, Summerhayes (1931: 273) also cites Pervillé 126 but without an exclamation mark. Both of these statements indicate that he is following previous publications and had not seen the specimen himself. We have selected the Dupont 17 specimen as a neotype because it has flowers and young fruits, whereas the sheet of Horne 376 is sterile; there can be no doubt as to the identity of the either of these specimens, but the latter one is less informative for identification purposes.
Examination of Gaudichaud 111, the type of Ventilago cernua, show several characters that place it within the morphological range of Smythea lanceata. With the presence of pocket domatia, 3 -5 pairs of secondary veins, which are sometimes separated by up to a third of total lamina length, and visible vein reticulations on both sides of the leaf, the specimen has the range of leaf characters of S. lanceata. and Borneo, at lower altitudes and in valleys of Peninsular Malaysian and Sumatran montane rain forests; alt. 0 -600 m. CONSERVATION STATUS. Near Threatened (NT). The taxon is very likely declining and its habitat is severely fragmented given widespread destruction of much of its habitat, especially in the lowland rainforests of Borneo and the Malay Peninsula (Loucks 2001) . However, with an EOO greater than 30,000 km 2 , the taxon does not currently qualify as threatened as it is widely distributed and there are several collections from the 1990s. PHENOLOGY. Collected in flower from February to April, June and Sept.; collected in fruit in March, from May to Sept., Nov. and Dec. NOTES. Smythea macrocarpa is recognised by its subglabrous fruit borne in the axils of persistent leaves, moderately to conspicuously prominent secondary veins on the abaxial leaf surface and secondary vein pairs separated from each other by no more than a fifth of total lamina length. Variation in the number of secondary veins in leaves of a single branchlet, e.g. 3 to 9 pairs on a single branchlet of Wray 36, is a trait shared only with S. velutina. The only other taxa of Smythea found in the Malay Peninsula are S. lanceata, S. oblongifolia and S. velutina, and the only other taxa of Smythea recorded from Borneo are S. lanceata, S. oblongifolia and S. hirtella. The overall morphology of S. macrocarpa is very similar to that of S. velutina but S. macrocarpa differs in the glabrous abaxial leaf surfaces and fruit, although mature fruit may be sparsely hairy near their base. It differs from S. lanceata in the elliptic to oblong wing-like fruit shape, in the more numerous and conspicuously prominent secondary veins and in the more distinct leaf margin serration. Prominent secondary veins on the abaxial side and conspicuous domatia can also be found in S. oblongifolia, but S. macrocarpa differs in its flower fascicles being located in the axils of persistent leaves and in its secondary veins ascending less acutely and not readily forming secondary vein branch loops near the more finely serrated leaf margins. Smythea macrocarpa differs from S. hirtella in the flower fascicles and fruit being borne in the axils of persistent leaves and its smaller petiole to lamina length ratio. Ridley (1924) named Smythea lancifolia based on Penang specimens with narrow fruit and narrower and generally smaller leaves and, indeed, the fruit from the type of S. macrocarpa are much wider than specimens collected from Penang. However, with more material available now than when Ridley published S. lancifolia, considerable variation in S. macrocarpa fruit size and shape can be observed. Some specimens have mature elliptic fruit c. 3 times longer than wide (Wray 36) while others have mature oblong fruit more than 6 times longer than wide (Wray 2211). In addition, the remaining leaves on the Penang specimens are mostly distal. This would account for their being narrower and smaller. It would appear that the two K specimens of Wray 36 are not duplicates despite having the same collection number, because the flowering specimen notes that a fruiting specimen was sent earlier. However, because the protologue describes both flowers and fruits and, as one of these specimens is only in flower with the other only in fruit, both were used to write the protologue and lectotypification is required.
Occurrences of Smythea macrocarpa in Borneo and Sumatra presented here are new. All Bornean specimens of S. macrocarpa have hitherto been identified as belonging to Ventilago despite their fruit having an inconspicuous, flattened and elongated seed chamber. Rup Chand 6177 from Meghalaya, India, was identified as S. macrocarpa by Banerjee & Mukherjee (1970: 214) , but its leafless racemes and oblong leaves with little variability in the number of secondary vein pairs, and secondary vein branches readily forming loops near the leaf margin reveal that it belongs to S. oblongifolia.
Smythea oblongifolia
PHENOLOGY. Collected in flower in Jan., April, July and Sept. to Dec.; collected in fruit from Jan. to April, July and Nov. NOTES. Smythea oblongifolia is recognised by the flower fascicles and fruit borne in leafless racemes or panicles (Fig. 5) , and the 5 -7 pairs of conspicuously prominent secondary veins diverging from the primary vein at usually 20 -35°, the narrowest angles of divergence for secondary veins in Smythea. The only other taxon of Smythea which shares the leafless raceme character is S. hirtella and both taxa can be found in Sabah. However, S. oblongifolia differs in its conspicuously prominent secondary veins, which are connected by secondary vein branches forming distinct loops near the leaf margin, its conspicuous domatia and its shorter relative petiole length.
Smythea oblongifolia was originally placed in Ventilago as V. oblongifolia by . Its fruit have a winglike apical appendage -a character that is shared by all Ventilagineae except S. lanceata and S. poomae. However, S. oblongifolia unequivocally presents a flattened seed chamber, which is a diagnostic character for members of Smythea (Weberbauer 1895; Lauterbach 1922; Suessenguth 1953; Banerjee & Mukherjee 1969 , 1970 . In addition, S. oblongifolia fruit are slightly twisted near their base and their flowers have distinctly papillose nectary disks; characters, except for S. lanceata and S. poomae, considered here to be typical for Smythea. Note, from the four sheets available in Nationaal Herbarium Nederland, L0013785 is chosen as the lectotype here because it has both fertile and vegetative shoots and, in addition, seemingly has an original collecting slip mounted on the sheet. Merrill (1909) noted that Ventilago luzoniensis specimens resemble S. oblongifolia, but differ in their shorter leaves. Specimens of V. luzoniensis examined here, including the type specimen (Vidal 198) , appear identical to those of S. oblongifolia. These specimens of V. luzoniensis retain mostly distal leaves which could account for their smaller size, which, regardless, is still within the range observed for S. oblongifolia. According to Stafleu & Cowan (1986: 727 ), Vidal's top set of specimens are in Madrid (although duplicates were sent to many other herbaria), and therefore, the MA specimen is selected as lectotype here.
Study of the descriptions and type specimens of Ventilago ochrocarpa and V. fascigera, confirm that V. ochrocarpa corresponds to Smythea oblongifolia and that V. fascigera corresponds to a distal branch of S. oblongifolia with immature fruit. From the three specimens of V. ochrocarpa available as syntypes in P, we have selected a specimen from Pierre's herbarium which he has given his number but it clearly states on the label that it was collected by Harmand -both numbers are given in the protologue and in the type citation above. Occurrence of Smythea oblongifolia in India had not hitherto been reported, but King s.n from South Andaman, identified as S. calpicarpa by Banerjee & Mukherjee (1970: 213) , and Rup Chand 6177 from Meghalaya, identified as S. macrocarpa by Banerjee & Mukherjee (1970: 214) , are best determined as S. oblongifolia because of the leafless racemes, narrow-acute angle of divergence and secondary vein branches forming distinct loops near the leaf margin. Climbing shrub 6 -8 m long. Indumentum dense at distal end of branchlets with subappresed, antrorse, fulvous hairs. Branches slender, slightly angular, smooth, greyish-brown; branchlets ridged, with a transparent outer layer sometimes peeling in thin translucent strips. Stipules fugaceous, occasionally persistent and seen at fruiting stage, linear, hairy. Leaves: blade narrow ovate, 1.5 -8.5 cm long, 0.8 -3.8 cm wide, chartaceous-subcoriaceous, apex attenuate to long acuminate, mucronulate, base asymmetric, rounded to broadly cuneate, margins widely crenate-serrate, obscurely near base, serrations topped by black callosities; veins yellow with a faint reddish tint; primary vein subglabrous, more densely hairy near the base, prominent abaxially; secondary veins 2 -4 pairs, the second pair from the leaf base consistently much closer to the first than to the third pair, weakly to moderately prominent abaxially, sometimes connected by secondary vein branches or directly joining near apex, angle of divergence from primary vein usually 35 -45°; domatia conspicuous, hairs on both veins and lamina surface at secondary vein axils; tertiary veins perpendicular to primary vein, spaced every c. 0.5 mm; reticulations indistinct; lamina glabrous abaxially except for domatia, hairy along the primary and some secondary veins on the adaxial side; petiole 1 -4 mm long, hairy. Inflorescence fascicles borne in the axils of persistent leaves; pedicels to 7 mm long, slender, with very short hairs at an early stage (subglabrous at the fruiting stage); calyx lobes c. 0.7 mm long, keeled adaxially; nectary disk with short papillae; ovary hairy. Fruit subglabrous to very sparsely hairy, sparsely hairy near base, fruit brown, reddish-brown near base, oblong, 4.0 -6.1 cm long, 0.9 -1.3 cm wide, slightly twisted near base, apex obtuse-rounded. Fig. 6 .
Smythea poilanei
RECOGNITION. Most similar to Smythea batanensis and S. beccarii in the number of secondary veins and very sparsely hairy fruit borne in the axils of persistent leaves, but differs in its indistinct high order venation reticulations, in its more closely spaced tertiary veins, separated from each other by c. 0.5 mm, in its second pair of lateral veins starting from the base consistently much closer to the first than to the third pair, and in its leaf blades which have a longer acumen. DISTRIBUTION Endangered EN B2ab(iii) . This species is only known from two collections from two locations (hence, only the AOO of 8 km 2 can be calculated: less than EN threshold of 500 km 2 using a cell size of 2 km), and both relatively historic (the most recent being from 1955). The collections are outside protected areas, and in provinces that have been subject to much habitat conversion with documented continuing clearing of the natural dry forests in Laos . Whilst the collection density of Laos is extremely low (see Newman et al. 2007) , and there is obviously much uncertainty when estimating threat in such poorly known regions, we have used a precautionary attitude (following IUCN 2012: 23) and, from the information available assume the species is threatened. PHENOLOGY. Collected in fruit in Oct. ETYMOLOGY. Smythea poilanei is named in honour of botanist Eugène Poilane (1887 -1964) who collected specimens in the Savannakhet area in 1938. NOTES. The only other taxon of Smythea found in Laos is S. oblongifolia, which S. poilanei differs from in the subglabrous fruit borne in the axils of persistent leaves and the fewer, weakly to moderately prominent secondary veins remaining separate near the leaf margin. Smythea poomae is found in Thailand's Nan Province near the Lao border but differs by its inflated narrow-ovate fruit and by its leaves which have a cuneate to decurrent lamina base and 5 -7 pairs of secondary veins. asymmetric, cuneate to decurrent, margins inconspicuously crenate-serrate, serrations topped by callosities; lamina glabrous on both sides; primary vein sparsely hairy on both sides of lamina, prominent abaxially; secondary veins 5 -7 pairs, subglabrous, moderately to conspicuously prominent abaxially, remaining separate near margin or indistinctly connected by secondary vein branches, angle of divergence from primary vein usually 35°-55°; domatia inconspicuous; tertiary veins spaced every c. 0.5 mm; reticulations distinct abaxially, inconspicuous adaxially; petiole 2 -5 mm long, sparsely hairy. Inflorescence fascicles borne in the axils of persistent leaves; flowers unknown. Fruit crustaceous, narrow-ovate, 5.2 -5.6 cm long, 1.0 -2.8 cm wide, with no distinct wing-like apical appendage, apex rounded, base inflated, evenly shaped. Fig. 7 .
RECOGNITION. Most similar to Smythea lanceata with respect to the inflated glabrous fruit, widest near their base and borne in the axils of persistent leaves, but differs in the 5 -7 pairs of secondary veins, set closer to each other along the primary vein, with the veins midway along separated by c. a fifth of the total lamina length, and in the absence of conspicuous domatia. DISTRIBUTION. Only known from Doi Phu Kha National Park in Nan Province, Thailand. Map 1. HABITAT. Luang Prabang montane rain forest; alt. 1700 m. CONSERVATION STATUS. Data deficient (DD). IUCN Standards and Petitions Subcommittee Guidelines (2016) state that if data are so uncertain that both Critically Endangered (CR) and Least Concern (LC) are plausible categories, the DD category can be used for a taxon. The only specimen available was collected in 1995 and the species is known only from a single collection location in the Luang Prabang Range and thus meets the B1a criterion for Critically Endangered (CR) status. However, the species was found inside an IUCN Category II (National Park) area. Lack of collections and field observations of the species do not allow inference of decline or fluctuation in population size or EOO and AOO. PHENOLOGY. Collected in fruit in August. ETYMOLOGY. Smythea poomae is named in honour of botanist Rachun Pooma, based at the Bangkok Forest Herbarium, who has undertaken much botanical exploration throughout Thailand and collected the type specimen in 1995. NOTES. Smythea poomae is easily recognised by its inflated, wingless fruit with a rounded apex and secondary veins relatively close to each other along the primary vein. The only other species with an inflated fruit in the genus is S. lanceata but this is found mainly in coastal and mangrove habitats. In this region of Thailand adjacent to Indo-China (as applied to Cambodia, Laos and Vietnam and usually excluding Thailand), S. poomae is the only recorded taxon of Smythea from the Luang Prabang Range. Smythea oblongifolia is found in many parts of Thailand but differs in having leaves with a narrower angle of divergence of secondary veins and leafless panicles with fruit which are hairy and have a wing-like appendage. Smythea poilanei was collected in Laos in nearby Vientiane Prefecture but differs in having leaves with a rounded to broadly cuneate base, 2 -4 pairs of secondary veins and conspicuous domatia; in addition, the species are unlikely to be sympatric, as biogeographically, the floras of Nan and Vientiane are quite different, with the Vientiane flora more similar to that from the north-eastern Thai Provinces of Nong Khai and Bueng Kan (Middleton, pers. comm.). However, the taxon does not currently qualify as threatened, as it has an EOO greater than 30,000 km 2 and has been collected recently in suitable habitats still remaining in the region such as Pasoh Forest Reserve. PHENOLOGY. Collected in flower from April to June and Oct.; collected in fruit from April to Aug. and Nov. NOTES. Smythea velutina is easily recognised as being the only known species in the genus with a completely hairy abaxial surface on mature leaves. The only other taxa of Smythea found in the Malay Peninsula are S. lanceata, S. macrocarpa and S. oblongifolia. Smythea velutina differs from S. lanceata in the hairy, elliptic to oblong wing-like fruit, the hairy abaxial leaf lamina and the more numerous and prominent secondary veins. Apart from the hairy abaxial leaf lamina and fruit, the overall morphology of S. velutina is very similar to that of S. macrocarpa. In addition to the hairy abaxial leaf surface, S. velutina differs from S. oblongifolia in the flower fascicles being located in the axils of persistent leaves and in the lateral veins ascending less acutely and not readily forming loops near the more finely serrated leaf margins. Banerjee & Mukherjee (1969) designated Scortechini s.n. (CAL n.v.) as the type specimen for Smythea velutina. The labels on Scortechini herbarium sheets of S. velutina neither specify a precise collection location nor a collection date, although some are numbered and others unnumbered. Scortechini s.n. (E!, K!), both specimens of S. velutina, presumably collected at the same location and date in Perak as the Calcutta type specimen, are considered here as isolectotypes (note: there is no confusion with Scortechini 2110 in CAL, which has Ventilago fruits and is a specimen of V. malaccensis collected from a completely different plant, see Doubtful and excluded names below). The specimens numbered Scortechini 1045 (CAL!-image seen, K!, L!) may or may not be additional duplicates.
Doubtful and excluded names
Smythea hollrungii K. Schum. ex Weberb. nom. nud.
This name is not recorded on IPNI, but is used in Banerjee & Mukherjee (1970) as Smythea hollrungii Weberb. The name was first used by Weberbauer (1895: 400), however, without reference to a specimen or a place of publication, but with an illustration of the fruit and the distribution given as Kaiser Wilhelms Land. Schumann & Hollrung (1889: 73) and Schumann & Lauterbach (1901: 426) , stated that only S. novo-guineensis Scheff., now placed as a synonym of the widespread S. lanceata, was in Kaiser Wilhelms Land, and mention no other Smythea names. The illustration provided in Weberbauer's figure does not comply with Art. 38.7. of the code to replace a written description or diagnosis (McNeill et al. 2012) . We can only assume that Schumann communicated with Weberbauer that he was going to describe a new species to honour Hollrung. Unfortunately, Weberbauer was not subsequently informed that the name would not be published because the material matched a previously described taxon; hence, Weberbauer was under the false impression that the species name was seemingly available and could be used. The fruits on Scortechini 2110 are clearly of Ventilago, being conspicuous and globose rather than the laterally compressed seed chambers found in Smythea. The other characters, such as leaf size and shape etc., are all an excellent match for V. malaccensis. Smythea macrophylla Lauterb. (Lauterbach 1922: 328 This is best placed within Ventilago papuana Merr. & L. M. Perry, with broad symmetric leaves, no distinctive domatia, a "leafless inflorescence" and a pubescent disk. This species forms a complex together with V. borneensis Ridl., and perhaps also V. microcarpa K. Schum. and V. madraspatana sensu Gaertn. Note that the latter, V. madraspatana, was the first species of Ventilago published, based on Rumphius's Funis viminalis from Ambon, and is a good match for this type with broad leaves with entire margins, 6 -8 pairs of abaxially almost flat secondary veins, no domatia at secondary vein axils and flowers with hairy nectary disks. However, the name V. madraspatana Gaertn. was then erroneously, and extensively, used for a commonly collected species from India, and now refers to the Indian Ventilago rather than the Ambonese one.
Smythea macrocarpa
Smythea nitida Merr. (Merrill 1925: 136 A species from southern China through to Myanmar and Vietnam, now placed in Ventilago, e.g.,
